T he adverse effects of alcohol on the developing human represent a spectrum of structural anomalies and behavioral and neurocognitive disabilities, most accurately termed fetal alcohol spectrum disorders (FASD) . 1 Children at the severe end of the spectrum (with the complete phenotype) have been defined as having the fetal alcohol syndrome (FAS). The societal burden of FASD is immense, in terms of suffering, lost productivity, and excess medical and educational expenses. 2 It was estimated that the annual costs of FASD in the United States reached $4 billion by 1998. 3 Diagnosing FASD among children and adults historically has presented physicians with a challenge. Cases of even full-blown FAS often go undetected at birth and later in life. 4, 5 Children with less severe phenotypes in the FASD continuum present an even greater diagnostic challenge, because often the physical signs are more subtle. 6 These less severe types of FASD are much more common than FAS, however, and may affect Ն1% of all children born in the United States. 7 The range of alcohol damage during fetal development, from mild to severe, is well documented in the medical literature. 5, 8, 9 Despite ancient references to the adverse effects of alcohol on the offspring of drinking women (eg, by Aristotle 10 and in the book of Judges 13:4 11 ), more recent references provide insight into the lack of recognition of the teratogenic effects of alcohol. Several physician groups in England in the 1700s described children of alcoholics as "weak, feeble, and distempered" 12 and "born weak and silly . . . shriveled and old, as though they had numbered many years." 13 In 1899, Sullivan 14 described the offspring of alcoholic women imprisoned in England. He concluded that these women produced children characterized by a pattern of birth defects of increasing severity and higher rates of miscarriage; there was a tendency for healthier infants to be born when gestation occurred in prison (thus indicating abstinence as prevention), these children were not productive members of society as they aged, and male alcoholism was not a factor in producing the abnormalities. Similar epidemiologic patterns were not documented fully until the 1980s and later. 5, [15] [16] [17] [18] [19] Clinically, the discovery of FAS is relatively recent. In 1968, Lemoine et al 20 in France reintroduced the apparently ignored, unrecognized, or misunderstood concept of adverse outcomes resulting from fetal alcohol exposure when they published a report that described some of the common problems among Ͼ100 children of women who drank heavily. Although the authors documented many of the physical and behavioral patterns among those children, they drew few conclusions. That article did not present definitive diagnostic criteria, and the observations did not lead to recognition of FASD in France or elsewhere in Europe.
Jones, Smith, and colleagues [21] [22] [23] were the first to describe in detail the consistent pattern of malformations among children of mothers with significant prenatal alcohol intake and to provide diagnostic criteria for the condition they termed FAS. Since the publication of the clinical delineation of FAS, several thousand articles on the effects of prenatal alcohol exposure among human subjects and for a variety of laboratory animals have been published. 17 Full-blown FAS denotes a specific pattern of malformations, with a confirmed history of maternal alcohol abuse during pregnancy, prenatal onset of growth deficiency (length and/or weight) that persists postnatally, a specific pattern of minor anomalies of the face, and neurocognitive deficits (Fig 1) . 5 The need for a term to describe children with less severe phenotypes within the FASD continuum led to the term fetal alcohol effects (FAE). This term was not intended originally to be a diagnostic category but was a population-based term that indicated that certain congenital anomalies and developmental disabilities were observed more often among children of alcoholic women than among children in the general population. Researchers studying animal populations exposed to alcohol prenatally also used the term. Unfortunately, the term FAE was frequently applied to individual children with a variety of problems, solely on the basis of either suspected or confirmed maternal alcohol use during pregnancy. Because this term was used so frequently, some health agencies began to accept FAE as a medical diagnosis for which children could become eligible for educational and financial services. 24 In 1980, the Fetal Alcohol Study Group of the Research Society on Alcoholism 25 emphasized the wide range of effects of alcohol on developing fetuses, with FAS at one end of the spectrum. They proposed that the term possible FAE be used to refer to children who had disabilities that were thought to be related to prenatal alcohol exposure but did not meet the diagnostic criteria for FAS. 25 This definition remained problematic, however, because it could not be proved or disproved in any given case. In addition, the vague term FAE allowed for broad interpretation by clinicians, making it clinically useless. For example, it could be applied to any structural, learning, or behavioral problem of an exposed child, regardless of the underlying diagnosis or lack thereof. Such diagnostic imprecision led to frustration among health care providers, parents, and guardians. This frustration led clinicians either to disregard alcohol as a contributing factor for any children's problems or to overdiagnose the contribution of alcohol to such problems, which hampered efforts to determine the actual magnitude of FASD. 24 Because the term FAE had gained acceptance by health care agencies, tremendous pressure on clinicians to make this diagnosis often was exerted by parents, foster parents, and schools. Although the positive results of making this diagnosis are well known, the consequences of misdiagnosis frequently have been overlooked. For example, inaccurate diagnosis of an alcohol-related disability may lead to stigmatization of mothers of labeled children, although it may be unclear whether prenatal alcohol exposure led to the children's problems. Misdiagnosis also can lead to inaccurate and potentially damaging labeling and inappropriate treatment and referral by schools and social service agencies. Finally, once a diagnosis of an alcohol-related disability has been made, the search for other causes of an affected child's disabilities often is abandoned. Therefore, an inaccurate diagnosis can result in a lack or premature termination of diagnostic studies to determine the true cause and specific nature of the disabilities. 24 In 1995, Aase et al 24 argued that the term FAE should be eliminated because of the aforementioned ambiguities. The authors pointed out that the individual known effects of in utero exposure to alcohol together constitute FAS; each component of FAS, such as growth retardation or neurocognitive deficits, is nonspecific, and it is only the combination of all components that allows the definition of FAS. Furthermore, the authors observed that the facial features of FAS encompass a group of minor anomalies or structural variants that can be found as isolated characteristics among normal individuals and families and can be thought of as representing polygenic traits inherited in a multifactorial pattern. Therefore, the significance of these variations from normal lies only in their association with one another in a specific pattern that can be recognized as a specific syndrome. Because the term FAE does not allow for such a consistently recognized pattern, it cannot be applied to specific individuals. Aase et al 24 suggested that the term FAE be used only in population or animal studies in which the independent variable is maternal alcohol use during pregnancy.
Although many investigators have attempted to define the findings necessary to make a diagnosis of FAS and the other phenotypes in the FASD continuum, there are 2 major published sets of diagnostic criteria currently used for evaluation and categorization of children prenatally exposed to alcohol. The first set of criteria was presented by the Institute of Medicine (IOM) of the National Academy of Sciences in 1996, after the US Congress mandated a study on FAS. The IOM study group developed 5 diagnostic categories for FAS and alcohol-related effects (Table  1) . 5 There are several problems with the IOM criteria for the diagnosis of FAS and alcohol-related effects as they were formulated in 1996. First, they are vague, with no specific parameters being set forth for diagnosis in each category. Neither the degree of growth deficiency nor the exact facial dysmorphic features required for each category are defined. In addition, the specific behavioral/cognitive phenotype is not characterized, and no guidelines for assessment of the "complex pattern of behavioral or cognitive difficulties" are suggested. Second, assessment of the family and genetic history of each affected child is not addressed adequately. Finally, alcohol-related birth defects (ARBD) and alcoholrelated neurodevelopmental disorder (ARND) are not practically defined in a clinical sense.
Because of these concerns, Astley and Clarren 6 sought to develop a more objective set of diagnostic criteria for FASD, which were published in 2000. These diagnostic criteria are commonly referred to as the Washington criteria, because they were formulated through reviews of the medical records of 1014 children diagnosed with FAS through the Washington State Fetal Alcohol Syndrome Diagnostic and Prevention Network. Their criteria retain the 4 commonly accepted, key diagnostic features of FAS, ie, growth deficiency, characteristic FAS facial phenotype, central nervous system damage/dysfunction, and alcohol exposure in utero. The degree to which each of these 4 factors is present for any given child is ranked on a 4-point Likert scale, with 1 representing the complete absence of the feature and 4 representing a classic presentation of the feature. Each child is assigned a 4-digit diagnostic code, with each digit corresponding to the degree to which 1 of the 4 main features of FAS is present. Two hundred fiftysix possible combinations (ranging from 1111 to 4444) result and are collapsed into 22 diagnostic categories (termed A through V). The authors of this system noted that, because a number of categories differ only with respect to the amount of prenatal alcohol exposure, there are only 9 unique diagnostic outcomes. These diagnostic outcomes range from no cognitive/behavioral or sentinel physical findings detected to FAS. 6 Although the Washington system appears to be extremely accurate in placing each child into a specific diagnostic category within the spectrum of alcohol-associated abnormalities, the myriad of diagnostic categories is confusing and the system is impractical for routine use in clinical practice.
The Washington criteria also suffer from the same ambiguities as the IOM criteria. For example, the Washington criteria place much emphasis on the encephalopathy and neurobehavioral disorder present among affected children. These 2 findings are not specifically defined and, as general terms, they are not unique to the prenatal effects of alcohol on fetal development. 26 In addition, the family and genetic background of the child is not adequately integrated into the criteria. Because this highly structured system seems all-encompassing, there is the potential for overdiagnosis of alcohol-related disabilities; any child with a disability who has been exposed to alcohol prenatally can be assigned a diagnostic classification easily, even if the cause of the disability is genetic.
One positive aspect of the Washington criteria is 5 FAS with confirmed maternal alcohol exposure FAS without confirmed maternal alcohol exposure Partial FAS with confirmed maternal alcohol exposure ARBD ARND the attempt to define objectively the facial phenotype of FAS. The authors created a pictorial lip/philtrum guide to facilitate objective assessment of the structure of the upper lip and philtrum (Fig 2) . This guide depicts 5 categories, ranging from normal findings to features observed in classic FAS. To use the guide for the diagnosis of FAS, the upper lip thinness (lip circularity) and the philtrum smoothness are assessed separately, through comparison of the child's face with the guide. A score of 1 is considered completely normal, whereas a score of 5 is most indicative of FAS. 6 An ideal classification system for FASD would allow accurate diagnoses of affected individuals by minimizing the false-positive and false-negative rates, precisely defining diagnostic categories, taking genetic and family histories into account, using a multidisciplinary approach (including careful behavioral and neuropsychologic assessments), and creating straightforward, understandable, practical terms that could be applied easily in local clinical settings. On the basis of our extensive experience with alcohol-exposed children and adults in the United States and South Africa, we propose a modification of the 1996 IOM diagnostic criteria for FASD, making them more specific and clinically applicable in general pediatric practice. Our aim is to improve both the reliability and validity of diagnoses within the FASD continuum.
METHODS
The study participants for whom data were gathered for formulation of the proposed revisions of the 1996 IOM diagnostic criteria for FASD were evaluated during a period of 5 years, among high-risk populations in the United States and South Africa. These children were identified with active case-ascertainment methods, from multiple sources. These methods were thoroughly described elsewhere. 27, 28 The American subjects were from 6 Native American communities and 1 urban population each in Montana, North Dakota, and South Dakota; the South African subjects were enrolled from 1 community in the wine-producing region of the Western Cape. The American children were referred to us because of developmental and/or behavioral problems and possible prenatal alcohol exposure, whereas the South African children were part of a school-based screening program involving all children in first grade in the targeted community. 27 All subjects underwent comprehensive multidisciplinary evaluations in 3 areas, ie, (1) growth and structural development (assessed independently by a minimum of 2 dysmorphologists, with a standardized format), (2) neuropsychologic, intellectual, and social development, and (3) maternal risk factors (assessed with a comprehensive maternal interview). Matched control children were examined in a blinded manner. After the data were gathered for all 3 domains, each child was assigned to a FASD diagnostic category or another diagnosis, in a case conference.
For the dysmorphology examinations, each subject underwent independent evaluations by 2 dysmorphologists. A preliminary diagnostic category was assigned on the basis of the data gathered. If there was disagreement between the examiners, then consensus was reached in a case conference. Anthropometric measurements were recorded, including height, weight, head circumference, and palpebral fissure measurements. Three primary facial features were assessed, to allow a decision regarding the facial morphologic features of the subject, ie, palpebral fissure length and the morphologic features of the philtral ridges and upper lip. Palpebral fissure measurements were obtained with a rigid ruler, marked in millimeters, with the examiner seated directly in front of the subject and recording the distance from the medial canthus to the lateral canthus (Fig 3) . The morphologic characteristics of each subject's upper lip and philtrum were assessed and scored with the lip/philtrum guide described by Astley and Clarren 6 (Fig   2) . Independent scores were assigned for the thinness of the upper lip and the prominence or flatness of the philtral ridges. Scores of 4 or 5 were considered to be consistent with FASD. Each anthropometric measurement was plotted against published normative values, to determine its age-specific percentile. For the purposes of this study, a measurement was considered abnormal if it was Յ10th percentile for age. A child was considered growth deficient if either the height or weight was determined to be Յ10th percentile. Similarly, a head circumference was considered deficient if the measurement was Յ10th percentile. Finally, a physical examination was performed, with assessment of both major and minor anomalies.
The subjects underwent a battery of developmental and neuropsychologic tests (see Discussion), including broad measures of 
the sites, all examiners were skilled in testing children in the FASD spectrum. On the basis of the data gathered, each subject's neurobehavioral profile was determined to be either consistent or inconsistent with the adverse effects of prenatal alcohol exposure.
Structured interviews of the biological mothers of the subjects were conducted to determine the amount and frequency of alcohol intake during pregnancy. The mothers of the control children were interviewed as maternal control subjects. The interviews contained Ͼ300 items that explored childbearing patterns, drinking patterns before, during, and after the index pregnancy, marital and cohabitation patterns, socioeconomic status, demographic factors, social environment, and maternal nutrition (in the South African study). If mothers were deceased or unavailable, then collateral sources and available maternal health sources were sought to substantiate or to contradict a potential history of alcohol abuse during pregnancy. Sealed adoption records are common in the United States, which made data regarding prenatal maternal alcohol use difficult to obtain for many of the American subjects. In South Africa, however, the investigators had access to Ͼ80% of birth mothers, making the assessment of prenatal maternal alcohol use easier for that population. 29 
RESULTS
Of the 1500 children evaluated, 164 children with a potential FASD diagnosis were identified, ie, 72 Native American children and 92 South African children. At the onset of the study, subjects were assigned a diagnosis of FAS, not FAS, or diagnosis deferred. From our experience with these 164 children, we formulated more-precise clarifications of the 1996 IOM diagnostic guidelines (Table 2) . Then the original diagnoses were revisited and modified, if necessary, with the revised IOM criteria.
The proposed revised IOM diagnostic categorizations of the subjects are presented in Table 3 , and the clinical findings for each diagnostic category are presented in Table 4 . Data in Table 3 were based on the 164 extensively reviewed cases (1998-2003) from the larger pool of 1500 subjects. Data in Table 4 were obtained from a representative group of the 164 extensively reviewed cases. Table 5 presents the research scoring system with which the dysmorphic features observed for each subject were quantified.
DISCUSSION
Our proposed revisions to the IOM diagnostic criteria for FASD represent an attempt to clarify and to operationalize the original IOM diagnostic categories, to allow their practical application in clinical medicine and in population-based FASD research. In addition, it is expected that these diagnostic categories will provide meaningful service to affected children, by specifying each child's strengths and weaknesses as a guide to appropriate treatment planning and intervention recommendations for parents, teachers, and health care providers.
In the proposed clarifications of the IOM criteria, children with FAS (with or without confirmed maternal alcohol exposure) must have abnormalities in all domains, ie, facial dysmorphic features, growth, and brain growth or structure. In the partial FAS category (with or without confirmed maternal alcohol exposure), children must display typical facial dysmorphic features and abnormalities in 1 of the other domains (growth or central nervous system structure or function).
For the proposed clarifications of the 2 diagnoses characterized as alcohol-related effects, maternal alcohol exposure must be documented. The term ARBD is meant to apply to affected children in the FASD continuum who have typical facies, normal growth and development, and specific structural anomalies (either major malformations or a pattern of minor malformations). ARND is meant to apply to children with normal growth and structural development who display a characteristic pattern of behavioral or cognitive abnormalities typical of prenatal alcohol exposure. In this latter category, it is imperative that the neurobehavioral abnormalities not be typical of other individuals in the family who were not exposed prenatally to alcohol. In addition, the abnormalities should not be explained by postnatal environmental influences alone.
Simple IQ tests are inadequate to differentiate children with ARND from those with developmental disabilities resulting from other causes. Despite inconsistencies in reported research on FASD, there is an emerging consensus that children with ARND are markedly impaired in executive functioning, as in the performance of relatively complex tasks, irrespective of the domain of functioning; however, these children perform in the normal range with relatively simple tests. Tests of executive functioning assess the ability of subjects to perform complex tasks that require considerable cognitive efforts (eg, complex problem-solving, planning, judgment, and arithmetic tasks). Examples of tests of executive function that may serve to differentiate children with ARND from normal children and children with other developmental disabilities include Wechsler Intelligence Scale for Children-III mazes (for assessment of planning), the trail-making test (for measurement of shifting of the perceptual set), consonant trigrams (for evaluation of working memory), and the Wisconsin card-sorting test and category test (for assessment of reactive flexibility). 30, 31 The behavioral profile of children with FASD includes problems with communication and speech (eg, speaking too much and/or too fast and inter- minor anomalies only, Ն2 must be present): cardiac: atrial septal defects, aberrant great vessels, ventricular septal defects, conotruncal heart defects; skeletal: radioulnar synostosis, vertebral segmentation defects, large joint contractures, scoliosis; renal: aplastic/hypoplastic/dysplastic kidneys, "horseshoe" kidneys/ureteral duplications; eyes: strabismus, ptosis, retinal vascular anomalies, optic nerve hypoplasia; ears: conductive hearing loss, neurosensory hearing loss; minor anomalies: hypoplastic nails, short fifth digits, clinodactyly of fifth fingers, pectus carinatum/excavatum, camptodactyly, "hockey stick" palmar creases, refractive errors, "railroad track" ears VI. ARND (requires both A and B) A. Confirmed maternal alcohol exposure B. At least 1 of the following 1. Evidence of deficient brain growth or abnormal morphogenesis, including Ն1 of the following a. Structural brain abnormalities b. Head circumference Յ10th percentile 2. Evidence of a complex pattern of behavioral or cognitive abnormalities inconsistent with developmental level that cannot be explained by genetic predisposition, family background, or environment alone. a. This pattern includes marked impairment in the performance of complex tasks (complex problem solving, planning, judgment, abstraction, metacognition, and arithmetic tasks); higher-level receptive and expressive language deficits; and disordered behavior (difficulties in personal manner, emotional lability, motor dysfunction, poor academic performance, and deficient social interaction)
In the proposed diagnostic criteria, the following considerations apply. Each of the categories assumes that genetic and medical assessment has ruled out a phenocopy, including other genetic and malformation syndromes. Confirmed maternal alcohol exposure is defined as a pattern of excessive intake characterized by substantial regular intake or heavy episodic drinking. Evidence of this pattern may include frequent episodes of intoxication, development of tolerance or withdrawal, social problems related to drinking, legal problems related to drinking, engaging in physically hazardous behavior while drinking, or alcohol-related medical problems such as hepatic disease. Confirmation may be from maternal interview or reliable collateral sources. ARBD and ARND refer to clinical conditions in which there must be a history of maternal alcohol exposure, and in which clinical and/or animal research must link maternal alcohol ingestion to the observed outcome. ARBD encompasses children with major and/or minor structural anomalies who display normal growth and intellectual development. ARND comprises a specific pattern of disordered behavior and development among children with normal growth and structural development.
rupting others), difficulties in personal manner (eg, clumsiness, disorganization, and losing or misplacing things), emotional lability (eg, rapid mood swings and overreacting), motor dysfunction (eg, difficulty playing sports), poor academic performance (eg, poor attention span and difficulty completing tasks), deficient social interactions (eg, lack of awareness of consequences of behavior and poor judgment), and unusual physiologic responses (eg, hyeracusis, hyperactivity, and sleep disturbances). 32 Such behavior can be assessed with a number of tools, including the Personal Behaviors Checklist, among others. 33 Our clinical experience has demonstrated that FASD must always be a diagnosis of exclusion. Many genetic and malformation syndromes have some of the clinical characteristics of FAS (Fig 4) , 32 and children with other genetic and dysmorphic syndromes are born as frequently to women who abuse alcohol as they are to other women in the general population. Therefore, a diagnosis in the FASD continuum should not automatically be assigned to a child with disabilities, merely because his or her mother drank alcohol during the pregnancy.
For example, FAS shares many common features with velocardiofacial syndrome (VCFS) (associated with a microdeletion of chromosome 22q11). Children with VCFS demonstrate short palpebral fissures, malar hypoplasia, microcephaly, and learning disabilities. However, children with VCFS also can have a broad nasal root with bulbous nasal tip, deficiency of the alae nasi, hypocalcemia, and long slender fingers. Although children with FAS often have congenital heart defects, children with VCFS have a higher prevalence of congenital heart defects, most commonly of the conotruncal type. 34 FAS also shares many features with Williams syndrome (caused by a microdeletion of chromosome 7q11). Patients with Williams syndrome may exhibit mild prenatal growth deficiency, microcephaly, short palpebral fissures, a long smooth philtrum, and learning and behavioral problems. In contrast to children with OFC indicates occipitofrontal circumference * See Table 5 . † Impairment in executive functioning, with or without cognitive impairment. FAS, however, patients with Williams syndrome also usually display periorbital fullness, stellate irises, hallux valgus, hypercalcemia, a distinctive "cocktail party" personality, and congenital heart defects, most commonly supravalvar aortic stenosis or peripheral pulmonic stenosis. 34 Blepharophimosis syndrome, an autosomal dominant disorder typified by short palpebral fissures with lateral displacement of the inner canthi, can also be mistaken for FAS. Mental retardation and cardiac defects are variable features of that disorder. 34 Dubowitz syndrome is also characterized by prenatal growth deficiency, mental retardation, microcephaly, short palpebral fissures, and ptosis (all of which can be indicative of FAS). However, children with that autosomal recessive condition can also manifest an eczema-like skin eruption, limb anomalies, cryptorchidism, and ocular abnormalities. 34 Finally, Cornelia de Lange syndrome, another autosomal dominant genetic condition, shares some features with FAS. Children with de Lange syndrome exhibit prenatal-onset growth deficiency, mental retardation, a long philtrum, and a thin upper lip. However, they also display synophrys, downturned angles of the mouth, and various limb defects, most commonly micromelia. 34 These examples are not exhaustive, but they do point out the need to consider other genetic and nongenetic diagnoses for children with disabilities who have had prenatal alcohol exposure. For the clinical application of these guidelines, if the general pediatrician does not have access to a multidisciplinary FASD diagnostic team, then he or she should first gather historical information about prenatal alcohol exposure for the child in question, either through direct interview of the biological mother or from reliable collateral sources. A family history of similarly affected individuals, learning disabilities, mental retardation, psychiatric disorders, and birth defects should be sought. A careful physical examination should be performed (as outlined previously), ascertaining growth, specific anthropometric parameters, and major or minor anomalies. The child should then be referred for psychologic testing, specifically assessment of the learning and behavioral characteristics typical of children in the FASD continuum. After all of the data have been obtained, if there are any characteristics inconsistent with a FASD diagnosis, then referral to a dysmorphologist/clinical geneticist may be indicated. If there is no indication of another genetic or malformation syndrome, then the revised IOM criteria can be applied to categorize a diagnosis within the FASD continuum.
The proposed diagnostic method for FASD has many strengths. (1) These revisions correct the vagueness of the original IOM criteria by defining the degree of growth deficiency and specifying the minor physical anomalies required to make diagnoses in the FASD continuum. (2) ARBD and ARND are specifically defined. (3) The diagnostic approach is multidisciplinary and uses the input of physicians, psychologists, educational diagnosticians, and skilled maternal interviewers in categorizing the disabilities. (4) The approach is evidence based and uses data from previous animal and human studies. (5) Application to our extensive database of children prenatally exposed to alcohol demonstrates that the method is rigorous and accurate. (6) The suggested method is not based only on prenatal alcohol exposure but stresses diagnosis based on elimination of known genetic and malformation syndromes and inclusion based on the pattern of deficits observed among children prenatally exposed to alcohol.
A weakness of the proposed diagnostic approach is that the normative values currently used for growth and facial morphologic features are based largely on white populations. Therefore, the judgment of a skilled physician with experience in examining children from a variety of racial backgrounds is required for application of the criteria across races. There is a need for development of normal height and weight curves and anthropometric data for palpebral fissure lengths for other races. However, in the absence of such specific racial/ethnic groupbased data, normal control findings or general clinical experience with the same population must be used. Formulation of lip/philtrum guides for various racial/ethnic groups should lead to improved accuracy in the application of the revised diagnostic criteria.
In addition, our experience indicates that accurate assignment of a diagnosis in the FASD continuum remains problematic for infants and very young children. Although some progress has been made in objective assessment of the effects of prenatal alcohol exposure on growth and morphologic features among newborns, much work remains to be performed. 35 Finally, although we have characterized the developmental and neurobehavioral phenotype of children with ARND, children in this category of the FASD continuum currently are the subject of intense study. It is anticipated that this diagnostic classification may be refined as additional research delineates more completely the unique behavioral and developmental phenotype of ARND.
CONCLUSIONS
We have proposed revision and clarification of the 1996 IOM criteria for diagnosis of FASD. Data from our large multiracial cohort of children prenatally exposed to alcohol indicate that this method can be applied easily in clinical practice, thus improving care for affected children and leading to improved precision of clinical and population-based research in FASD.
